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-Vfrb 303(5© 7" n >J ^Tfl)7U 

«©si^seK. 

5. t nnm7^7'5 y© c 5£a£gii#a<** u 

6. t \ da Y& 7 ;i/ 7' 5 y © 1 (5 © 7 * /\* 7 4' y 
tt*€> 303(5© 7" a 'JX|T(07U KK?iJ^W 



t4«*«5 c»e»©»f«". 

7. b hjfli«|7;u7" 5 y©C*3BW»©**l/ 
fc b Mb W 7 ^ 7 5 y Kfi * £ fib © * 'J ^ 7 *- K £ 

8. *ttH7^* , ;tt**77*--fe*©S'* r * 

A"< r * r £ . thiaivft7^7'5y©i{a©7^ 

7+'vK*^ 30312© 7* ayy^T©75yK 
KM£*&J«*«**7K:K»©1K£S&K.' 

9. b HfliYft7 ^7 5 v © N -^535 60^ 

10. t Hfoy&7 n>7 5 y © 123(5© > * - y 
585tt©n -f •> y*T©7 $ y 8Kyi**r 

**8»** 9 Kg3»© b F Jh»T $ 

11. b ^7 \ y © N 

12. *eib*7 v 11* * 7 r * -*© s/^* 

Kit h dkLW T /i'^.^ y© 123(5© > f- 
* - Vfah 585(5 ©o -f£/y*-C©75 /»ien 
i*&*4tt#*llKKW©K*Sejt. 
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13. ft*« l . 5(>L<«:9K3fiiJl©£S3rBr 
*Xttg|*# 3 . 74>L<ance«©H6S& 

J-Kti D N AKJfl. 

14. »*9l3£8e«!0 D N AK?iJ££*i * * 7* 
7*5 K • 

15. fflSfiD N AKJlJ©±&K. 1*DNAE?1« 
S±rtTffl**<*»*L»*fc»©fliaiEyd* 

©7*7 ^ 5 K . 
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17. »*«16K:fc«©«±***LT t Mfcy* 
7*7 5 yse»WfrXttS«WKr**t;»*«a 



?*R3¥ 2-227079 (2) 
3. §^^^S¥tffl^2Jt^ 
(S*±©fflHl#m 

d«»f«-t:Mr5. c ©9&vKfr<*jE«j*©it 

*g66 ( 458 ©rS#*ifil&ge®?. £<*F*lTti± 

cjfiL&©i§i8Eiii£fJ> »■*©»« (WiurjBWBK 
Cu*' • NI , *tt£©£JR<f * airt t- V ;uf 
# < ©KKu -^©Tk&llt-^y. #£) its 

£LT*n&©«-ftR8^©aHk *at$-N©7Si 

^7*5 y©«5fe*JFK**,2rK«fcS7;i'7$ y£ 

v *'«£©*&««: t h mi yd 7 nt-f 5 y ttASKte 
fflHT^i. ij»7^y i vttSfc, £ < ©SB 



f Kft*©*tftt^Rtfa£*»**<S*c 

£*#jc&t nnfl|7/b7 , §y©KK--c<>»S 
$*lT^**<©!liMK:Wr*tt*•tttt^i^:^ 

tcti. S«j*£©tS6&$IK£r $«©£!&*>&* 
3 <>*©■«** HIT** 



*l *. 

2j & £ Its ifi»4ftft->7y©ri&ft*6 

» x ti h y r > v : ^ri/y^©ror7-f$ 

6©*ftC*?^Ttt. S &S©7 $ y Kffi^lJCfe 

t*Er>T. b MALM 
7 iu 7 5 v \Z r> n X h * © M « ffi K* tt » h ti T ^ 

tt*©«»****fc nto^7^7'^ y&Jt £ifi 
*dna««k:j;*k t nt"ifl7;i/r$ void 

KBH-acF^csaffl^aiffittL-k-si-rst)© 
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■ffr. fttf fc Hfc»7/u7 5 y© + *tf*i:tt©* 

&£2G!Ks c fc Hftito 7/uT' $ y © N 
-*3£SiS#jt><**L*:fc HIlL Jl 7 n> 7" * y»i#s 

fit ; :ft&0lfiJBfrXttB*i&8«3- 
K t * D N A illDNAHff S7'7^5 K ; 

B«±**»LTt H'|7^7'^iSlBifr 

ff e»*&fltt HfiLrS7^y?y»r>t^yj*)£tif 
Ci^^lSit* t hjm»7/uy$ysa»BR«- 
Xttl*K**4ffr«ll69&K©KiB£&K:N 
t *. 



2-22707!) (3) 

Efc t h JfiLtt 7^yiyA*3-K r ScDNAtt 
tTC^o-yft$*(tl^ ( ^ J5SBS63 - 037453) . 

j;*}E*t Mto«|7*r * yA©tt*©«fr*» 

ZOKUWiK £LX* < 1 ) fc Hit 

M * ( 2 ) t HrlT^r? y©C-*Ji*^ 
*Lfcja«7^7'5 y M> * & ( 3 ) f h jflt « 
7^7'^ y©N-*M*$c*Lfcimv*7rt'7$ i >' 
BrttSlSOtrs. *5fe!Btt«^tf % t HtM7^ 
7'? y© + *flU»*^**Jflirfl7^rs xliltt 
LT iE« t r toft 7 ;u7* 5 y © 123&© > - 

Vfrb 303tt©7"o 'jy^T©7^yfiSBe?!]^W 
-T 5 7^7 $ yRJrKrK:-3HTK«L* c-*»*« 
K%\*fr7 fr-f \ ^)tffl«|iUIE«t h jbyff 
7/i'7'Sy011i07^A7+ , ^K)4^ 303 fit© 
7' u x$t07 *y»HM**fr*7;i>7$ y 
B (;h« UHSAd:Bt4i|^A<Jb*) £ 



S y0rtt©W<t:LTiE#fc r Jfii yfl 7 ^ 7 5 y © 
123*1 ©>*•*■=■ y A* £ 58 5 © o -< *> y j£ T © 
7 $ y «KW*&**7*>7 , $ yWHr (£n*« 
»HSAiBt«»**<**) KO^Tffi»r*. 
C*iS>*&9i©3o©;?'{7'©7;u7'$ yfitfrM* 

tt*n-F*iTE©c:4§«ia**LTt^. 

**9!©7^7$yBfiK'tt. t*r*H> t hjflitt 
7^y 5 y©^*£ii#£ ttLT^«. C©ttC. 
4"AfiB»*^»fc©tt* t hiiftr/i/^? v#? 
±©asa!££<JiSti31££ x k:4o ( ^ -< h i ~_ 

IV) to^HT^O CSjohoJn,I.,Ek«an,B.E..Kober. 
A., Ljugstedt-Pahlman,I.,Seiving,B.l Sjodtn, 
T.Mol. Pharmacol. 1£. 767- (1979) ) . d ft £ © * 

5 ;KSSfc^ < 0*>3ai^nTl^ ( Pehake.K. 
^Biochea. Pharmacol. 1Q,688-(1981) ) 1)K * © 

«*^*<c©**ffl»c*i|iLT^*fc»&T*> 
Si ohoi ■ £ tiHSfe* fc h jfti -M 7 A,y 5 yc^- 



■ * ffl ^ . 7 Hr 2* * 4 h ( * -f I* I ) . ^ *' 
r * ■> y * 4 h ( * 4 M) . R 7 7 r V y 
h h m ) t:»aiTi\**<* c©i&^ 
* * * £/. 7 x y ( -9- 4 HV ) * fc tt k* 'J t: y B 

-f h <s> LV*. Fehske £ ti *>* 7 

i * 4 K 7 iu 7 r v y -9- 4 K t* y *fc* y IS £ 

L T & * Lysl95£Hisl46RtfArgl45 , Trp2l4Rtf 
Lysl99 . Lys24G£ »K UOi, - ^ 5 y 
K«©«fc$**«IISttK©tt£*'f h ft C * « ffl 
$> & £ b < (Reed,R.G.,Feldhoff,R.C.,Clute, 
0.1.1 Peters, T . T r . B i oc hen i s t ry . 14M578- 
(1975) ;Berde, C. B. , Hudson, B. S. , Si Boni R. D. I 
Sklar.L.A. J.Biol .Chen. 25i_. 391- (1979)) * * £ 

9i©t h ifti rfi r 7* ^ y© + *eBA*&j£*t h 
/c t h J&-M7 ^7- ^ yBM-^fiJfflrntf gt9»g^ 
tti*-c**Kvv^*i-'j7-©ttaa*<iisg&« 
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t t mm? fr? $ ^tt 585{E©7 5;KA^Ii!t 

-*yg£*wu. *© -5 Nisfflciisr * 

> * 7- 4 y (Cys-34) ©**<&$© SHS^t 

-f*ttJl5T#?£L. * ©to© toasts a /i/ 

7 4 K (S-S) tg^^^fiSct. Btl7fl3©S-S 

«3b<£*rttc*«$ft"rc**. «ea#*©K* 

( ^ ;i/ 7* a 'J is - trans << V > 7 — & 

Xt-for.* V 0 X ju 7 * M V> 7-*' ( P D I ) ) 
UT * d 1 3b<fiifi W *b 36*C « o T § fc 

PD ITifei. flute 7 ;^ 5 y 'i?L3i 
©*ae&rtTtt££j£&tflfilYS7A/7'* ^£S!S0 
*8BSJ*3t8i£©iSflTP D I 3&<B§iS)t»fflC 

s - s ft. p d i ©±a#a*»itt'h 

t HfiiyflT;w7'$ y £&£flci**fctt£±ifi©«fc 



?5&Bf 2-227070 (4) 

$ft*&£iEtitt < . Cys-34*<^ : ?-rt © f X y« 

s - stt©jM*aiL*<ai js£{**£u**j& 
c©j;-9tc:asj5i©sHS*W'r^^^ 
r-< y8£*<#£T*£**&*^*iE£«:fc<* 

su^isintti^ia*. cft^fctLT, ** 

!H©N-*aseB#*<*5feLfc. 123tt©> - 
y *b 585tt © n -f •> y * T © 7 $ y BE BE M & 
iSR 4 7 ^7 ? y ttfi>i-*C tt. Cys34 fth © 6 tiB © 7 

* o . c © o u ft K tt * « < t t h * . 

. * 3fe « C *? I* T I* . n ge 3 o © * A 7 © 7 ;i/ 7' 
5 y»rfr©«a«iUTl#ie©7 ^ y 62 3?U «5 BB ^ 

ft^ 39H07^r5 yWK-iRftftcaaKr 
*a<. 3 o©* -< r©7^7* $ yi»«-tt*-*if n 
iWK©r * s ram** lt*?*k -e n ^ cd ^ 



^tTt^*^S^il*r$ 123&© a?-* y 
303tt©7* o y y*T©ISIffl£W*;Ufc*<* 

**eu»tt*rtti©iEHcra[E$*ir, » m 
is^att©*sii^**^iEifflT*>*itt\ $ i23ia 

- 303& J; 0 6 fl < X b . 5S*^<Tt*fc^. *fc* 

*a»ttK©iS'&ffitt^#?s ^^xi^^^n 

* ?©»Effl*W5KLfc*<. c ncni ftKJB 

ffi»©tt^»ffi**L'ffiffl-C**itt\ 

^rO^»^fU &^T&£$ft£-<£ N 
-*tt©IEB<fc N 122^ ^ T <0 IB 

H*WSLfc*<. S*34{a© ^ttt« 

©fiffltcB3E*n*fc©Ttt<C<s $^cn^ 

5 y W * r -f * ft £ & * 

* W ©'8* B c IK "i" & . t h ifa r8 7 ;u 7* $ y © 8fi )t 



£ -r <•/ 4 xtifciftKiiBtt^tti^ts ft £ © 
:oKtttt^&:t»'( i ) ^ & © * nm ■» 7 

;i> 7' $ yomig^KftSTSS-StS**©** 
(OS-eSBH*.:^ ( s } * © # ftfi * £ 13 
A t -5 # "i *< 7* * Kffl + ccttWftflBOS/^r-f y 

sja*wr* c ( ia ) s - s tt-ctttfnT ^ 

-ri^JSltt^*'! 7* MJS © & 4> £ SO Br 
^ rt ^ « < t b * 7' K > y » 36 tt * tt U w 

i . « <tr A< it' *b ft 5 . 
K ± © -ft « fc * * « ft U fc « ^ » B * * £ 

*) tU U t hdHiB7^7'^yBS)T'4in vi tro (S^ 
T^ISftU. *5fc©iE^«lt^«li6 (S 
- S 4>^«>T ) ^i^>-ti:J;^<i:1-*^^tc^ 
CHSCfCabi. C ©^ «in vitroTOlL 

{^ffiiiJ^nSt ( u y ^ ) stctcit^r 

^- •>* ;u 7" D >J ;w c i s - t r a n s -f V> 7 — -b* ^ P D I 
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3- KT *cONAO^aa^^li^#^ 1 Kfc^xg 

7*>7' 5 ^ A©£*Xtt*»#* 3 - KtScDNA 

BWir*sasw**a- K**cDNAffl« 

£0 5' *J£Xti3' *«"©rt«|T, j8«0«HRx 

9 1B3Sli**l*. **^tt*cDNA£* Bfitt 
*Se»Hffr*3 - Kf*cDNAfl|«0 5 ' *5*X 
tt 3 ' *tfa#{PJX. iS«JttlMHx y K X 1^7- 
HIZ * *) «J«Lfc»* *# ©'D N A »# * x * y 
* * U7--fe*C * f) »*r 4 C £ (>TS S. ±82 
2 -?©#fc©rt 5 ' *3«£3' *«©jjDXCfc^ 

* « W © « C *? ^ T tt . IE * t Y tLt&7 to? I 



?§ M ¥2-227073 (5) 
y ©7 5 / 8K?iJ$©Met(123)-Pro<303) ft* * A 
*ifiIKfr«3-Kt«DNA4LT, Met (123) 
-AladSl) *3-KT4*J«DNA ( 3R 1 H ) £ 
Pro(152)-Pro(303) £ 3 - Kt 4cDNA (8 8 - 1 
H~»8-2H* C ) X^LfceUtf) 
LtefcO^ttW-r*.^^* V * X 7 r * - -fe* © 
•> ^ * /u ~< 7" K £ 5 ^ H SACDg!££e®£3 
-KtiDNAilT ttRC««IIB63 - 037453C 
SS S © 7 * 'J *• X 7 t * - -tr © ^ ^> ;u ~e 7' 
K <!:£*© t HIlL-?S7;u7'5y^^i©5t^ge 
S*3-rt*DNA$tt , 7 , 7^5 KpUC-phoA 
-HSA-A*>> (b 7 ;U* V * X 7 7 ? ® -> f + )l"< 
7'f- K&Cf b I- |fiLv»7 >U? % V A©As P l-Prol52 
*X*3-KT4D N A £tt«l!g63 - 268302£Se 
Ut©r y X $ KpUC-IISA- I ' & ffl ♦) Sti Lfc'Glul53 
-Pro303£ 3-Kr4DNAWr*££»£Lfcfc 
OfttBtS. «»HSA«3-Kt5DNAi 
L X tt±82X L fcMetl23-Pro303 * 3 - K f 
4 D N A © 9 -6£J& D N A gp*# ( Me 1 123- A 1 a 151) 
£W*)&Ltzt>® t #151^63- 037453 CgBtt© 



pUC-phoA-HSA-A^ <s> $J *) & /c Pro 1 52 - Le u585 © 
3 - K ffl 8 «fc 3 ' 'M # H K HI tt £ # t/ D N A 
& £U <!: £ it L /c fcO^iJfflti, 

*5£B30Iftt Hi it 7 ^ ^ 5 v Bf * 3 - K 
t ^ D N A ti x *ftg(*<tLX&m£*£C<h*> 
X £ -5 . fth©^7 p *-K*3-Kr4DNA£ii 

*><x£*. c©#tt&£ges£&si££©Si£ 

T *OlOtUT«iLtf*ttB7/l'*ytt* 
X 7 t 9 - ** © *> ^ * ^ 7* * K *<* tf %> *l 4 . 

1» i t « t Hto7fl7*>7 5 y c ©tttttt 

*< 7' * r^Ks^Ut h jm « 7 ^ 7" 5 
t h to vt 7 7' $ ^ # © £ # © rt: «> k ti , <H 

x.tftiiK©risi»*BaK*3»KrsDNA 
iasttftm****-. nntfr^xi k c » a 
Lfca. .»^^ ^-*a±caAf 
iiLxttftfttona-ewaoc'tijuttBiife. & 



tftfl!8©r£*flKtt*HllS£JIU*4C<fc*<xa. -5 

**-ttS±cft*LTSIRSft4. ti3ffiT©% 
xttKKfr**t/tt£«e'ir£3 - k r * d n a 

©tiCg<. ra^^iUtt, W *. tf 
t r p 7" D * - ^ — . la 07"°* — / 7 

7 - >* 7" n * - - (P. . P t ) . tufB7o^ 
- 9 - . t> U < t*rrnB7" o * - ^ - . X«:H<5» 

a. 

«itt'*iiB©^se»tt*ffiK:a- 9 xfT^ct 

*>< x 3 4 . *llffl©«*tt«ttK:j;*)ff'5. @ tt 

©* jr©4a©fc»ctt. ^si@i<-s© 
t rprot-^-«)m>«ii4i:tt, 3-^- 

4 v v - jut f y * « it c i6 in s c i c J; 
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ant M)n&^'2->i^rn^-/^ 

*" ('>^^;^rf-^-f I ) c <fc o W y t: h a 

Xftft? Z> (Zwiiinski.C.R^Hickner.H.-, 
J. Biol. Che.. 7973(1980) ) *B^4:i4< 



KB* 2-227073 (6) 
ntfCysl24-Het298 © Kfr*<» & . 
(**©»*) 

<>**M'ttCJ;9«*©SItt£M^**i£*«T 

*C*bfc7A'7 5 y WM-ttCys34 & Ml © £ Ik 0 

* - ;u r y © rt: C W f "I "C £> * . $ £ C , t 
h Jfo tt 7 ;u 7' 5 V © $ * B# © * & 5 7 ;u 7' 

*«9J©bH|jiY»7;i'y$y8lifr©M3a 

X»«*«:»t:EaU!£^»*s dna 
©*S©fcfc©W*RI&ttfc©&#c«fc -» fc. 

Msp I ( - v # y ■>* - 10»tt/nl) . 



BaoH I ( ~ v # y *>' - y . 35i*tt//rf ) . Cla I 

Hindm (iv#y>"-y. i2#tt/#n . &cf 

EcoR I (i V #y->--y. 12*tt/irf> ©*B£ : 
DNAU, M% I *f . 10X EcoR I J3 3i V& C 1 M 
Tris • HC£ <pH7. 5). 100bHHcC£i. 500.H 

NaC* ] 3 ^K$ffi^®;k£Jra;LT30*/<!:T 4. 
37 1 l*r B l&£UT^&ff££T$**. Sa£ 1 
&tf Xba 1 (j.v#y->'-y. 15*tt/rf) ©» 
£ttlQX EcoR I «ffi«©ft*>9 tC Tris-HC* 

(pH7. 5 ) , 70»M HgC £ i, 1.75H NaC £ , 70»M 2 
-^MrU^-/K 2»H EDTA. 0. 1 % $ •> 

Hard 7/^5 y * f£fl!T 4 . 
Pst i ( ~ v # y ^* - y. i2»tt/n« ) &tf 

Sph I (S«i6* 10#tt/Al) ©«£t* NaC* © 
2 teKT *. 

D N A 1 n . PJPS&f &EcoR I R Hind III * * 1 
10X EcoR I t&tt®. 2 feSSaK®** Jm*. T 
20 £ L * 37 t T 1 1$ H « iS U fc ft * 90 1 * 5 # 



*l . rf^f-'J77^* , Jft*^77 2 #* 

($?Bit 0. 5 *tt//rf ) ^3UD^T37t. .131818 

T4 DNft 'J py — Hg jfflg 

fc£a.Wf*<**-DNAlrt* ^M-DNA 
i*t^!0DNA75/> 10X 'J # - -fef 

( 660. n Tris-HC£ (pH 7. 5 ) . 66»M «eC £ 
lOOnM 7 -< h 1 »M ATP) 3 fii s T4 

DNA >J *'--tr 1 4 (Sfflift. ^ 400Hffi/irf) . 

^fiii77^ y h © t 4 * 'J * * u k * - 
•fe-^A^ 5 ' - g ySHt 

50»n Tris-HC£ <pH 7. 6 ) . 1 OnH H«C £ i , 5 «M 
•>*^*X7>f 0. 2 an ATP^^WTS?S?a 

(25*1) *T D N A 7 7 ^> y h ©#* ©^M 
(^30p-oles) * 6 m^i© T 4 * V * £ * ^- K 
(SlBia) T37'C. 60^ro1$&flT -S C <t 

cfcos'as^'jyBSKt-r*. u yKtt**ifc7 
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s y y £$v%mzi&-v (st ioo*f)ioo-c© 
5 ^r»ifi[Sifcaiia-rM?&L7 ~- v y 

?*ft~>. 2 */0T4 DMA V ;i'--e:£j!jn;U6'C Ti- 
ft 7^>xK B UlfiU r*tl 7 7 
<r > y r £ 1 * . 

*IBttDN A*iJ /4-Hg 1 gfl 

DNAl« v DNA#'j>7-* , I (Kleno«7 
7 ft V K ^m&ZSmti./ fit ) l^x 1-MdXTP 
(dATP, dGTP , dCTP, TTPOjg^ifej) 1 pi . 10X ffi 

(7(U« Tris-HC* (pH 7. 5 ) . 1 ■« EDTA.200«M 
NaC* , 70«M MgC£x ) 3 ** izmmm® fo* 1® A. 

T-kmzMfit t 37x T3o^ra«sr 

fiWI. Het(123)-Ala(151) ga- Kt^DN 

5' JgCBa.H I t> 5. 3' «8 f* iS C 

Hpan(MspJ) IS&K?!)* t> 
J&< MfiLVflr ^7* $ y ©Met (123) -A la (151) 



?Sfifl¥ 2-227079 (7) 

{$fl!S*t*3 K y (preferential codons) 

* fc* it £ < # t; ? en € r *r << y L, fc • c: ft «b 

K^^ELT*?*) (rtKtxtf, Ike-ura.T. J.Mol. 
Biol. 151 .389-409(1981) ; Couy , M . A Gautier.C. 
Nucleic Acids Res. 10. 7055-7074 (1982) ) v KJSR 

-f y $ nfcE«t*t. 

H&©£tfc£ 3 -,T tts &© 4 8H©* 'J :T ? 
0 V * * K : 

5 ' -GATCCATGTCCACCGCTTTCCACGACAACGAACAAACC 
TTCC- 3 ' 

5 ' — AGGTATTTTTTCAGG A AGGTTTCTTCGTTGTCGTCG AA 
AGCGGTGCACATG- 3 ' 

5 ' — TGAAAAA ATACCTGT ACGA AATCGCTCGTCGTCACCCG 
TACTTCT ACGCTCCGG - 3 ' 

5 ' — CGAAGAACAGCAGTTCCGGAGCGTAGAAGTACGGGTGA 
CGACCAGCCATTTCGT AC — 3 ' 

£Caruthers h ( Ma t teucc i , M . D. & Xf Caru thers , 

M. H. Tetrahedron Letters 21,719 (1980)) CJ;*J 

Grift 3 *Wc * ^ * 7 5 ^ 4 hte££fflL/.:giJj£ 

/£8t(Applied Biosysteas * r ^380B) £ffll*T 



^ISJEtfc, ^fl3c^n/:DNAI (tt30p.oles) 50 
an Tris-HC* ( P H7. 6 ) , 1 0«M MgC £ » , 5 ^' * 
X 7 4 r -/Ufc 0. 2 «M ATP£ * (50 

(3/B&) fr£T?37'C. 60^^14119^ * C <£: K 
J;05' -a* y yttfcLfc-. 
'J yK^t$n/c77^> y r 4 *£?eh? loot; 
+ 5- »BB«saL-5^Ta»l-ctt»UTr 

^/^iT-jfc. 2 p/ ©T4 DNA y *' — <feT (800 
SfflS) £JJ0;LT16X: T-l*fe£S L 7 7 # 

&k c © -*« 7 7 *v y r * Hpan(Mspi) ? 

«DK LT96b P © 7 7 / > y h ^^/c. 
Hffiffl2, b r f&lyftT^T- -3 y Mr Met (123) -Pro 
(303) t3-rt&DNA«fraft« 
(S2H) 

E-* t rfof^^rsyorsysfeaMt:!- 
Kr*65**X§s £ £ic 304* B y y.-fe a 
-Kt*3 K y*<HKI*±3 K y CJEItLT^* 
eW* #t; X « til b h cDNA 0 a - y (HSA-IA) (£ 



*W 1 :*6B) ^EcoRl KlJ;(3«ilTt H 
M7 n/^ ^ ycDNAQJ** W*> Cn*7*v^ 
5 KpUC 19CDEcoR I«ttUl»ALTr7A5K 
pUC-HSA- I ^ Lfc. 

pUC-HSA- I S'PstlTfflSl/s 4b'fc5' 3fi© 

V y H B * a ^ ^ «J 7 T iu * V » * ^ 7 r ^ - 

T^ait^^i/:^, iipan(wspi) -cgjKi, 

T 750bp© 77^>>h^9J*?aiL,^. CO750 
bp©7 7 /> y h *1t*M 1 C*?OT^fi)tL/c96 
bp©77^> V h iT4 DNA 7 ii — Hf T Hpa D (Msp 
I) ©»«*«H±©«^*Wffl LT«S^Ofca. 
pUC 19©Ba»H I <b Ps.U ©Haftftfl)*il^ 
© 7 7 ^> y r £T4 DNA 'J - 4r C «fc 0 X L 
PSAL 17*7X5 F^/C. 

H Ms M 3. ft^iagftgWr^^S KoAT-trp- 
phoA-SAl D OfEM (S 3 a) 
PSAL D * Ba»H I T:fciLTffl8l*afi**lfiBI 

D N A # U > 7 - He I -C*a« L> . i L 

ft* Hind ID T 9J»i LHSA c0'NA4#f 750bp©7 7 
^ > yh^^fc. -^pUC 197' 7^5 KtCTAli 
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m 7 to* x ) tt* * 7 r 9 — -fe" (phoA) © > ^ t i\"< 
r*K*3-KraAI'J-^-KM*tfi*i^ 
£7*7 X $ KpUC-phoA (#%W 2 ) £ Hpa Q (Hsp 
I) T W Bf *MDNA#'iy I t¥ 

Hj5fc3Sj<tUfc(!fcEcoRI T^JBHUn 'J-^-K»* 

V tpSALD t h jfo y& 7 A> 7' 5 ^cDNAO 

-6iJ^^C- 750b P O 7 7 ? > y (■ €T4 DNA 'J 
*"TiHSU* £«bCpUC 19©EcoRl ^HindlDOr 

— ^ — EM&HSA cDNAtt^A^O « 3&< -3 fcpUC- 

phoA-sAL nr^^ K £ » fc . C<D<fco£LTiI 
ft PhoA i'^t^^rf' Ki3-.K1*5 ') - 
;P'^K?!l £ HSA cDNA© — &U£ <Z>MC 12X ? * 
KffiWCCATCC*<7 *'7** -EMi UiC 2 AS 
07 WKGIy-Ser * 3 - K 1" <6 it tf> C H IS £ C 

©Jtt^ilte^cc** £ ft* Sfc^gfigiiphoA 

> JU^T* K -Gly-Ser-Metl23 — pro303i: 
■3 ffl it € t « • 



»HB¥ 2-22707!) (8) 
<r + )\*+<-r* K-IEfct h ifii fa 7 A/ 7' $ y © J& £ 

^ y /< 0 % 0 & JSK ffl l> /C pAT- trp-pboA-HSA-A" 
(£3;W3Rtf4 ; ^108863-037453) £*t|Jf!L 
fc. pAT- trp- phoA- HSA- A £ EcoR I ^HindlDT — £ 

phoA >J -^'-ffi^J-HSAcONA 
« l> A £ ^!#© *7 7 ^ > V pUC-phoA-SAL 0 

7*7^ K*EcoR I ^ Hind ID K <fc >> ■|BifcLT 
ft £ft * 800bpCD V 7 ? / V V <fcT4 D N A 1 J if — 
(Z & *) i|*S t pAT- trp-phoA-SAL D 7* 7 X 5 Kiff 
fc. 

pAT- trp- phoA - SAL II 7' 7 A 5 K £ A SB ® HB 1 01 
K^BfcfftfcC*^ 3} A L^lfiSHBlOKpAT-trp- 
phoA-SAL H ) £'t# fc. 

coABBtt* I*tt*RaftfcX»tt«WJ5 

ffiC&I0F®3F3& 10308^- (PERM P- 10308) t UT 

pAT- Trp-phoA-SAL 0 ^S^T^ABfiSK^A 
51 ® 7 ^ * 'j.tt*X7r f 0 > ? + Jl*^?* 

Kit ^^"^ysyWrfroBASGK**® 



pAT-Trp-phoA-SAL 0 £ ftO AlUffiHMOl #£5 
«« 0 . 7yt'->>J y^25w/«ftt'^'J7 (LB) 
1ft it ( * 0 \ h 'J 7* \ V 1 % > & ft I * ^ 0. 5 % . 
•NaC* 0. 5 %) C81U- 37 t 181* reiist -i 
L fc . C O *ft # % 0. 2 A £ 7 y f > l ) y £ 25 « / 
sA^V 5 ©M9-CAlgi& (Na t HP0« 0. 6%,KH«P0, 
0. 3 %,NaC£ 0. 5 %. HH 4 Ci 0. 1 %,CaC£ » 0. 1 
»H. MgS0« 2»M. *f S;K0. 8%) C&JlLv 
30*37 1 Lfcffc< K3%BTfc$3-^- 

OF- JUT ^ 'J ( I A A ) £20«/«£ t tl 

Z&TtiUTitz. $ <^ (Z 37 "C T 5 - 7 I* 0 Sc t r> 1ft 
« « If ■» fc . 

±Se®<fc -3 tcift* L/ctft««t£ 7000rp« . 5# 
Jfi^t. mStfc. ttKL/cffl** 20 5< •> a tt, 
25»n Tris-HC* (pH7. 5 ) . 10»« E0TA . 1 »M 
PMSP (^o^7*-^M f S i? 

iS $ * . 90 6 »; */ ^ - ^ 0. 2 ng / aC JtlD ^. /£ . 37 



t3h7"^Xh (X7iD7*7^h) *<^t>nfc, 
C ©i?^^£7K*^^ T&aLfctt. 10000rpai. 
10#&<1>L. X7*o7'7XI'«ttRI**fc..: 
C0X7xO7*7X h£20%->sl€?fl[ C25«h Tris- 
HC £ (pH7. 5 ) . IOiiM EOT A ) K H i? $ * . 
f§ * T * U t-ny^^yt-ff - ( # 4 7 /H* : 
8)tC^0K»U/c. 4 *C C*^T«»3Bl* 15,000 
rp«, 20*ifi^L, ffi^^l2E£^/c« CCDSI*^ 
^£25>M Tris-HC£ ( pH 7. 5 ) tC H jfi! $ -fr . 4 
X Cfc t^T??iS!?8i£ lS.OOOrpn s 20*jfi^UA:. 

S D S - * U 7 £ ') 7 $ K V'^g^t^lJl 

i ) a<t-tts& voatrf 

lg« ffit 0. 5 «fi£ 7000rp. . 5 * & #fr U . SiffiL 

tz. s^^iop/cd s d s - -y- yr/i/jft C62.5«m 

Tris-HCC (pH 6. 8 ) . 2% SDS^ IO^^bDSx 
100"C5*^SU/c. C H£ V;i/iSai0%© 



-602- 



s d s - * v y $ »j *\> 7 \ ry^ Uae»iii <r>~ti 

m : Nature (London) 2U_. 680 (1970) ) £ 7 7' v 4 

2 ) *rSti®#©#tff 

&££25»M Tris-HC* <pH7. 5 ) C & i* IB $ * . 
-SB £ £ 0 * SDS-if y^^itT^IKt/:. 

loot s ^iait * c t c J; ») . *7$ti£es£ 

■ISteS** V* /HI SI* Hi* ft -9 

3 ) fcfe&tf Hftfe 

y*tt»fe« ( ^ ^ •> -y t; 7 

^ . 7*;u-0.25K* y - ;M5%* etSUOK) 
C30#M~ 1 ■* TbTS Si&Lfc. ffe&Sftfcy 
/uttRfijK 10%) *H5fc 

LfcJiftfe&S ( A-f * 7 v K«b SL * r ^ 5561!) 

SDS-*'J7^ 'J/t/7$ k y ;na^*tfti*T 

V)W\Ltz~ h n -fe D — * 7 4 9 — (Bio-rad, 
Trans-blot© ) s & 7 y h ^ *t S3 3 HHttIK 



«Bfl¥ 2-227070 (9) 
( 2 tt) £ 7* d y r 4 ^ (0. 3% Tris . 

1.44%^ »; •> 20% > ^ / cigcfc. 7 

a v .t 4 V it ?£ T h b «> i§ L 7, 3 y • X 
v K ± C it «L V fl'* V a n*9 i(t & © KB K S 
*2 £ * . * 3 y * X y K ? tt £ * . 7* o y r w 
y ^£E(TEPC0ttSU Model:TC-808> C * y H 
fc. '7o v r 4 y^«**fc 200. A. 1 mi 

T B Sift (25»M Tris-HC£ (pH7. 5 ) . 0. 5 M 
NaC£ ) T10#&gL*:. 3 % * 7 * y A 9 © 
TBS«T30»*ai/fc», 7 4 /U* 0.025 
%Tween-20©A T B S ( TTBS& i fit T »& T ) 

K t h 7 ;i/ 7 $ y - *r 4-' llH ft © I gCi»'(* 
^/PSS) * 1 7 f- V A 0 0TTBS&-C2OOO 

« C * 1R I, * dOtt + C?***-**^ 2 - 
181$ Pel 4a S C fc. 7 / -£TTBSft#C 

».l/5»*ilLfc. - ©&tt£ $ h IZ 2 Iff fc. 
ft O ir 4-* I gC-t^' - H# 7 * b- ■ « ;u * * 



^-■lr«tt»l*<Bio-radaSl) ^Ut*7^t 
W © TTBSifcT 3000(8 Kf&JRL/cifc 4* C 7^^- 
£ # 2 if H « S I* fc . & 1 & , 7^ ;u * - 
*TTBS«T2EK TBS«Ti§K * ft ^ ft 5 # 
rn1&^/c. 0.015%H,O«, 0.05XHRP*7-t 

d y 7*> -y h • x ) — V * y r (B-io-radtt) * 
l6.7%>^y-^#W©TBS«C74;u^-^ 
i§L. 15#££3 Hir/c. 7 4^^-^tKk: 

sir *tt*<**wtt. ia^efecftfe t fc- (sb 4 

*< E » ft *i . 

^ jfegj 5. Bli 7 /u ^ tj ^ ^ X 7 r ^ - -tf ■> ^ 

y/^ff^j- rt »pn AEn*ft 

KpUC-phoA-aHSA CD S3 

(1H9H? 

±m a 7 ;p * V ti * ^ 7 r * - Hf* •> it t ;u ^ 7 
f-t'ilftSRt h lAL vll 7 ju 7 5 y A <D M G 9 v '< <? 
I«3-Kf4DNAK!f|«tte*«3CieK 



(DpUC-phbA-HSA-A J&EcoR I £ Hsp I T — fiifift t, v 
7 ^ * V tt * * 7 > ^ - *" © *> ? + ,{/ ^ ? * Y ° 

7S;*i|0>ftiX: Ky©BIBA»6«Jftt 
h Hi* 7 /U7* 5 V A © 152ii© 7" n «J y O 3 Y V 
ST©!I# (^500b P ) * W 0 tti U fc. -^^58* 

tft 7 7 ^ y A ft 3Q3 © rot) y|T*3-K 
f5*<, 304 to ©-feU V ft? y > (TCA) 
a*-^3 yy (TCA) KS»$*i/;DNAK5l 
^ t-Ciatftx 7 7 A ^ KpUC-HSA- I V £ Msp 1 £ 
Xba I T-®r^(t 153 ft© y'^^ 5 y&fr b 

356ft ©h*U^->'^T©m5^3-KfS (L 
L 304ft © * A- - ;u 3 K V T W SR ti ± T S © 
TUKtC ti 303ft © r o 'J V * T CDtlUS* 3 - K 
*<) 610b P © D N A»r)t ^^#/c. ZtLb2-0 
©DNA(tfi>ir^. 7" 7 ^ 5 K ^ ^ ^ -PUC18 ^ 
EcoR I i Xbal tT-fi7fiftUT»fc*S«*© 
BRfr (^2660b P ) i illg % C i K «fc 0 . 

m 7 ii n * * 7 t ^-foi/^t^^r?- k 

<tfifc#!t h tfH Vfl 7 ^ 7* 5 ^A ©Aspl-Pro303 © 
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iff h K * Bt£* V j< 2 % ( P hoA-«HSA) ta-K 
tSDNAK^J^^t-IIftAr?^ 5 KpUC-phoA 
->HSA *ft»Ujfc. 

t^^rf k £ s ^hs A^oat^^ 

y gphoA-aHSA ^%%ta^fttD 
K pAT-trp-PhoA-itHSA 

±£2 7 7 X 5 KpUC-phoA-»HSA £EcoR I t Hind 

■fe* > ? ± ju *<'? * y t UHSAiOH^^A 

* B B 7 ^ * y It * X 7 r * - -fcf :> ^ * ;U 7" 
Ki*»t hifo*?fl7;U7* 5 y A©jU£^ yA*.jr 
©33&CfflWc*fl&;i7*7X 5 K pAT- trp- phoA - 
HSA-A A^EcoRI £Hind ID £ OrfiffiftC <fc 0 9] 

^77^? KpAT-trp-phoA-HSA-Att^Wffl h ! J 7" 
h 7 t V 7* a *-*-©T#C#?9E?-*EcoR I iS 

iaeiHioTzfec^iifiS7^^ y n * x 7 7 - *" 



»M¥ 2-227070 (10) 
^t^-<r?- K <t ft ft t Hit « 7 ;u 7" 5 y A © 
fi*<& * y * £ 3 - Kt« DNAEJd&C^-e© 

EcoR I £Hindffl£Jfl^fc-fiffifccj;*)»&nfc 

* * * * O D N A K.fr tt *B B 7 /I/ *" y ft * X 7 
r f + + p i jft t Hfli fa 7 n> 7 
5 V A ©»£* i^^»$3-rt«DN A£?iJ 
**t*fc»*«*K *»B7/l/*ytt*X7r^ 

+ Y t 5 - H SAiO**> y 

'<*»£3- KtSDN AttJ(|**t;EcoR I - 
Hind ID ffifri jlttt * C 4 C J; *) . ^ISlMjr 

^7 yrnqe-^-BiaTK:Hf»'&^y/<^S 

* SSl^S tz&&jL7- ? X 5 KpAT- 
trp-phoA-»HSA «MST§ fc. 

pAT- trp- phoA -aHSA 7* 7 3. $ K£ AMBHB101 

KJ&fffctftfcK «fc 0 mX ^UBH&iOKpAT- 

trp-phoA-.HSA) £ i ©*MBtt«IWB?Br 

3&10952 # (FERM P- 1 0952) t L X X X ft ffi R & .4 



IQW? 

gags a a* 7* 7 x 5 kpsal n 12 a ft t h jQiM 7 

/I/ 7 $ y A ©Me U 23** £>Pro303£ - K T £ 

5 D N A&?IJ££A,T& *) . BaaH I i Msp I t © 
— ft.* ft C J: 9 «et 123- Ala 151 * 3 - K ** * D .N 
A0|* (^90bp) *C*l^6«f) dJLfc. 
±527*7 X 5 KpUC-phoA-HSA-A£ Msp I iBindID 
£? -mmilLT , Prol52^ £>tfcft t HflLY*7fl> 
7* 5 yA©*^#*i/^*«-ci> £leu585£ 3 - 

Kl^C*<03' M#HKK?<I«#t;'frl350bp 
©Kfr*«lfc. C *l £ 2 -3CD8ffK*£pUCl8 £Ba.H 

I iHindB £T-fiffiftLT»fctfo2660bp©D N 
A £ >$*§ Metl23-Leu585(&J8 H S A ) £ 
3-KT*DNAK?!l*#t/«*jtr7X$ K 
pUC-tHSA$W«*Lfc. 



X«W8 A - Et8HSA*%a;*-fr&fc&©iHB£ 
7-7X5 KpAT-'trp-lHSA ©fEM (2*10 

iiHSA (Hetl23-Leu5S5)giIt£S fl CI*« < 
B»»a$<*©«C*»Bhy7F7ry7 , n* 
-*--.*fflt*fc. 7*7*$ K ^ -pAT153*8 
*CUT±1I® h >J 7 h 7 7 y**<n 

n * - trpL© s Dffiye*a*ii>i,rt£j6« 

ffl 7 7 X 5 Y «9 9 — pAT • trp * r y 7 r- 7 7 

y*-<u y &jfe©£?i|©T%c& « ciaiaatf 

iiTWKU. PiBffl**fca. *MBDNA#y>^ 

«©-*«»#*««>*:. ^tc. sphi-c«j»fL, 

^^ODNAW^Ht Aftb HH 

VB 7 ^7* 5 y A ©Metl23-Pro303 (SAL 0 ) £3- 

Kr*pNA8e?«**ffflaA7-7^$ kpsali 

£Me 1123 3 K y©i&f!JtC:*^Ba«H I *2Jfcg3ttTgj 
B L ^HfiS DNA#y>7--fefIKJ;*X 

^ u^- Ka-&sifs*ff t^. ©-*taefl#£ 
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c o 2 d n A»iK**ae m r 

h 7 7 y^^D^*^K^lJ©T^C SAL II £ 3 - 
K-r * D N A£H*<KiKd ft rc IS * 7* 7 X 5 K 
pAT-trp-SALO COpAT-trp- SAL D 

£ SAL D DNA KMOTttKttl'r * Sal I iz at a 

ttTflBLfctt* *hbd n ajR «; / i t 

— *« D N A-ffl3J-*a». 3 £tCBa«H I C<*0 
SALDDNA ©5' *B©»ttT SJ8ff SALDDNA 
^ - RSt ^ U • ;HTi9fc^;S«^ODN 
A Wrfr £ pUC- tHSA^ 7 * 5 K4 Hindffl T SJBff L, . 
jcBSDNA^'J > 7 I T-**|g&#£JS»s 
Ba-B I ?«jKLT»fc»«H S A*3- Kt* . 
D N AK?0££t; DNAffifM-^a^tJS^HSA 
5t^ffltaiir^5 KpAT-trp-tHSA£«BLfc. 
pAT-trp-tHSAr 7 * \ K**BBBB101 C#B*E 
tft&C «fc 0 $A l*»SHB10i <pAT-trp-tHSA)£ 
C0*BBttttIWB3»lO95O *<FBRH 
P- 10950) i UTI*tt«R»ft*I«aKHa»i 
C*ft**lT^*. 



»BI¥ 2-227079 (11) 

*^*<r*K&BBHSA£frfrftS 
y A ^ gphoA-tHSA £%%*•* 
aair?^^ KpAT-trp-phoA-tHSA 
CD^SJ (BUM) 
*»B7A/* 'J 14 * X 7 7 + )l"<7 

*vt salh (dh«^ y^^s^Aa-r *fc«XD 

I3lft^7"7^$ KpAT-trp-phoA-SAL fl * SALDDNA 
K?!l0Ti£C#£-r 5 SAL 1 BBBttTBKLH 
8L/c&. ^d£*^liafflDNA*U>7--fe"IT 
fell, * K 7 * * U tt * 

*y r 9 - i/ ? + fr*<7* K*3-Ft*DN 
AE?(.i SAL II * a - KT * D N'AE?<OBB©^ 

«c»ar *Ba»H ismttaTaHt-, 

MJ r F 7 7 ^^ay^(DDN AK?fl©Tifc 
£ 7 * 'J 14 * * 7 r * - Hs > ? 7* * 7* f- K * 
3- * DN AKM*<attLfc«B**t;DN 
A«fr*Bfc. pAT-trp-tHSA^Hindffi-CtC 
DN A*»; > ^--fe' I T«9L-*««S«' 
*B«K * &CBa.H 1 -C«K-r* 3 



*i&200DNAK)t*i|ttL. 7 ^ * 'J It * * 
? r 9 *> f + n**?* KiMHS A^Ba.H 
I KBKyiCCATCCC J; 0 3 — K*n*Cly-Ser O 
i/'^rt K^6«*»^-*-Ctt$**ifc»0 

st^^ y/<* EphoA-tHSA ^aar **&&*. r 7 

KpAT- trp-phoA- tHSA £ tft Sfc L ♦ pAT-trp- 
phoA-tHSA 7*7*5 K**BBBB101 CJ&E«£fc 
£C <fc ♦) 3 A L*BBHB101(pAT - trp- phoA- tHSA) 

C 0*BBtt8fcX0!B5£lO951 ^ 
(FERM P- 1051) t LTIBiS«R«£*XB«« 

Bf%#rc$ifc<* *ith*. 

rf^UHSA^feU BB H S A 
frfeB*tt£*y/<*g»tfBBHS 
ABB4f^g)BB 
pAT- trp-phoA-«HSA % pAT- trp- tHSAX tfpAT- 
trp-phoA-tHSA g&fr-r **BBCfc**BB7 
l )l!*X77^-'b*(5^^t;^7 , f Fit 
HfitB7/U7 r 5 y»r>t©ltt£ge:*?X«:&$8§3t 



hflii»7/u7$yA«K-**aTfc<DJ:'5K:bT 
*B**fc. 

pAT- trp-phoA-«HSA % pAT- trp- tHSA X tt pAT- 
trp-phoA-tHSA £#O*lflBHB101 ft * 5 O . 
7 y * •> y y * 25« / ■« * /M 7 (LB) *Sife 

NaC£ 0.5%) CSHL, 37T18l#Hlfi* 5 »« 
T*. C ©igfcifc 0. 2 a££ 7 y f > 'J y £25«/ 
ai-tt; 5 «fiO«9-CAi§ife <Na,HP0« 0. 6 9*.KH»P04 
0. 3 %.NaC* 0. 5 %, NB«C4 0. 1 %,CaC jg , 0. 1 

• fl, MgS0« 2»H. ^ifUKOJSO tCSIfit. 
3Q#37X Tteft Lfcfc. R3ftlT»*3 - 0 - 
Of-;i/7M^M (I AA) £20«/«££# 
*<k-5»D*fc. $ £>CC37t "C 5 - 7 If MB& o « 

* * It o . 

±8BO J; -5 C«» LfcBBB*7000rp« . 5 # 
B^U. BBUte.'ttBLfcB#*20»> a"B. 
25«rt Tris-HCi (pH7. 5 ) . IObH EDTA . 1 ■« 
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PHSF ( & \t7 s. ~ to / + )\, X to & - to) 
mz-tk. U V*- * 0. 2 «/rfHiuL fci 37 

ohr^xh (^7iD7 , 7M) M«>nt 

C t, 10000rp» s 

io#a*i>u* * 7 x d r ? * y % i*H3*fc. c 

0X7x0^7^ h £20% ■> a 8i£ (25-M Tris- 
HC£ (pH7. 5 ) . 10»H EDTA + ) 

* m + "C # 'i Foy**yt^f - ( / 4 7 /HI : 
8) KTJ:0«»Lfc. 4 X CfcHT &ft'ft£ 15.000 

SfiE ^ 25»M Tris-HC* ( pH 7. 5 ) £ H # £ £ * . 4 
t Cfco-C#SBi££l5,000rp- , 20dja<£»Lfc. 

i ) Bfr&sas ®»» 

fcflft 0. 5 «fi*7000r P « 5#&/i>L. 
fc. ffl^^lO^OSDS-^yr^iS (62.5.H 
Tris-HC£ (pH6. 8 ) . 2 % SOS. 10%-> 3 & * 



?SRB¥ 2-22707!) (12) 

lOOt 5 i tt£#SB>r /^KlO^fe 

SDS-#'J7^'J^7S Ky ^ (Laen.li CD # 
& : Ha ture (London) 277 .680 (1970) ) K 77* 7 4 

2 ) *8tt®#CD#tfr 

83£25«M Tris-HC£ (pH 7. 5 ) C fl flt jS . 
100'C 5 * Z £ IZ & *) . ^iSSSS^^J 

y ;nasR*tt*«T -> fc. 

3 ) 

V r - 7*;u.-0.25K* x ^ y -/M5S*. #8210%) 

£3o#riJi- 1 oralis ft&snfcy 
ufc«aa»(/<-f*7yKa». ^ 556$) 

sds-^'J7^j^7$ k y juj a'* u ** t 



gjBl L rt: - h n-b;uo-^7 4 /t/ ^ - (B i o-r ad . 
Trans -blot© ) , y h7yttS3 «««« 

( 2 ft) *7*o v * * CO. 3% Tris , 

1.44%^ '/ •> V, 20 %> * J - to) IZ&Ltz. 7 
a v -r < V / ?ft T h to V, «> t5 L tz * 3 y ■ A 

*a ^ ^> -ti- x * 3 v f '< v K "? li $ ^ n T'Dvf^ 
^/^a(TEFC04tS!l. Model:TC-808) tC^/H 
fc. 7"d v t a v ffoZbtz 200. A. 11*130 

^ftti^T^^ 7 a tofi^£ytofrc>&t><L< 

T B S ft (25bM Tris-HC£ (pH 7. 5 ) > 0. 5 M 
NaC£ ) T lO^teS U tz. 3 7 V A 0 O 

TB S«t30^toll/c^, 7-<^^-* 0.025 
%T*»eeo-20© A •> T B S ( TTBSjfc i fel T K t ) 

K t , h T ^ 7* 5 X-^^4'Jdvfl0 I sGI^ (* 
v^n/fcia) ^l%-br 7 f-^A0 COTTBSftT 2000 
f&c^3RU> C07ft4 3 C7-<;u^-^i5Us 2 - 



^L5^*aSU/c. c: © £ ft £ £ c 2- II 1t . 

I g G-**'-Ei£7^fcr • 
^ — -b'HSaJJt^CBio-radttSa) ^ 1 %f 7?-y^ 
W 0TTBS*fcT3OOO{gKfc# L tttiLQ* IZ 7 4 to 9 - 
%\$>l, > 2 ^IHIiaSL*:. I^^S^. 7^;u^- 
*TTBS«T?2 1. TBSifiiTll, ^4x^*l5^ 
H*ofc. 0.015%H,0,, 0.05XHRP*7-f 
^ t3 v r > y h * »J -s- x/ x y h (Bio-radtt) s 
16.7%^ ^; - ^tWOTB Sii:7 ^ 

*t «at^»feKi*feLfc (mi2 

El) . ^^fil^STOOO (D<iatCphoA-iiHSA . ^ 
I&49000 0{iffitC)S«g^ H S A. ^LT^^fl 
^51000 ©iiiaCphoA-lHSA s 0 * ft* ftKffl 3 
•T^^t ^7* 5 y tfifr £3t%frZt S ft 

1. g^fc h!ftl-/ft7;U7'^ y AcPNA^^t; 

E«thi(avft7;U7'^y AcDNA^'tt' a - y 
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G ) 7 *7-£^47 1 J^-f-fe"-£'B y £ «fc * * £ y 

-j. y ^©fc«>#SCLONTECHit© *gtll£ *< £ * 

fflO/c, AttHH**.*? r -£?«*llfll Y1090 
*fc±<!: LTS££-tK J&B IE fcr 7 - £ St 
5. 5 x 10 s ffl* L B^^lSift <;i>y 7*ift+ 1. 5 
%=f30 ±C^ft3*tl»;iDNA£> y7'5 y 
-7a)\>9— (A«ersha«ttHybond-N) 
''PfttmEtt^fcTtglSUfc^ffc^y?*?!/ 

*f K3i (itvsi4sio 7 c P ./«) $ro-yi 

LT|t^^'J--V^Ufc (Benton & Davis 
Science 1£6_. 180- 182 (1977) J . Z © 3 & © 7 n 
- 7* £ * Lawn £ (Nucleic Acids Res _9_. 6103- 
6114(1981) C £ T £ nfc t HflL«7fl>7*$ 

y C DNA©£?oo -3 b 5 ' ifihKpIJ* (iskiw»© 

ATG3 K y <fc 0 12 * £ U ;** * K ±46 i^ATC 

is (7 $■/*?«©> **-.y 3 Kyf«fe^AT 

#) fcCD(HSA-l) . 248»I©^U *>-y** 



ttfill* 2-227073 (13) 
h 260* i(DaOV*3-Ff (HSA-2) . 

&tftc: 576*B.©><V ->^*a 

585*B©»'-f f y**3- K-f 

< 6 * * u** K**6«* 3 # 

C*>©(HSA-3) Cti«b©ro 

-7*©tt*KH*» 5 HC«t, d © 7* n - 7* © 

£«ttBII>D n a •> y* *) *t » 

St B ( r - 5 * P ) atp i#y3i^i/*f-K*t- 

•fe"£R|t*Tlf -» fc. HSA-2 Tffirl© y <f t A>*4 
200B© X «tll 0 a — y © -J $ 4 ■© * e — 

y 5^ *? D N A £ iBSU (Blattner ^Science 
1279- 1284(1978)) Z tt£EcoR I WXTffift 
tfi^tft© * y 7 P o v h£HSA-2 7"n-7£/\ 
*f 7* f J ^4 X $ (Southern, E. , J . Mol .Biol, 

503-517(1975) ) , /n^'J / U'Uc77^> 

yM*3o©?o-y ft* * 1. 8 kb . . 

1. 4 kb , 1. 3 kb©^ $ TJ h ~> /c . C © O £ 1. 8 kb 

^1. 3kb©A$©77^> V h*pUC 19-**-* - 

k^7'? n - .=. y ^ t fc . c©-y-7'?o-y£ 

HSA-1 iHSA-3 Di-A 



4 7* y #4 -fe*— ^ s y (Crunstein £? <fc tf Hognea s 
Proc.Natl .Acad. Sci.USAH, 3961 -3965 (1975) ) C 
J; 0 a £ y - v L fc* C ©JSMhsa-3 ©*C'W 
7* U ^ -< X*<& * n - y J gtlHHSA I -A) 
ft*. :o^D.yo4iDNABrfr*SSBn 
fc&ffl^;? * -H13-P18 #<fctf»pl9 BF-ONA ±c 

y & (Sanger, P. . Nicklen. S. ;fc <fc tfCoulson. A.R. 
Proc.Natl .Acad. Sci.USA7A, 5463-5467 (1977) ) C 
Ji*)ttSBey9**£Lfc. -"*BSA-2 *7*o-7' 

i L T -3 A: >l gtll ^ d - y © 7" ^ — ^ ^ -f y y 
/ -f *• - •> a y K *? H T ffi tt © ■> / * ^ £ 4 X fc 

0 d- y©5 "520flBC-3^THSA-l £ 7* n - 7* £ 
L T H 7* 7 — £ 7* 'J *l -fe: - > a y * Jt If ^ 

1 flB0Blt©*>* r 7'^*4iL*^ a-yigtll 
(HSA-D) Zfttz. ^fr^r-fDNAtW 

S3 LEcoR I ifMtfcK^THSA-l ^T'D-T'il 
T ffl ^ * -y - y / W 7* y ^' 4 - > a V * 1t ^ 
1.25kb© 7 -7 ^> > 1^ (HSA- E ) 7* a - 7* t /n 



5 a y«feT*3EUfc. HSA- D ttHSA-3 7*n 

- 7* <t « -f 7* y ^ -f X L ^ ^ 7 . C © 

HSA- D > 3 - K -$* 4 fiB^* 

. hsa- l-Attt t tiftr p-r k ytor k s * 
»«*3- rr $^t: 304#@© 
•ty y * 3 - -k -r * 3 k y itca) ^rasRHit 
d K y © ^ /< — 3 KyTG Atc^jUt^s: 

£Wi>fy~>tz. d©2-?©DNA7-7^>yh© 
2. 7- 7 7, 5 KpUC-phoA©tt& 

^:!B®7;u* y 14*7.77 $ p + 

7 7,^ KpUC-phoA^c^©ttl^ LTltS t tz 9 . 
AIBffl7^* yt4*^77^--b*©^^7-^-< 

ABSfr 7^>y h j^^m» ufc. 
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EcoR I 30 

AA TTC ATG AAA CAA AGC ACT ATT GCA CTG 

G TAC TTT GTT TCG TGA TAA CGT GAC 

Met Lys Gin Ser Thr He Ata Leu 

60 

CCA CTC TTA CCC TTA CTG TTT ACC CCT GTC 

CGT GAG AAT GCC AAT GAC AAA TGG GGA CAC 

Ala Leu Leu Pro Leu Leu Phe Thr Pro Val 

Nae I 

ACA AAA GCC GGC G 

TGT TTT CCG CCG C TT A A 

Thr Lys Ala 

Hpa Q EcoR I 



K©EcoRl«r-f r £ I* At £ tz h tts 

HpaH 12$K?!M*&KHSA-A f£ & ifi ? * H £ 3 
fc»C&tt<b*U *LT Nae I QBE?) I* > 
f + n,^?* K*M*r *©&©7 5 J m (21* 

J»^y/f^««3"Kt'*DNABeWt*iitt» 
£TSS<fc-5KTSfc»catt£tlfc. 72* :? U 
* * K^fifc* D N A« 2 CaruthersS> 
(Hatteucci.H.D.and Caruthers.M.H.Tetrahedron 



»IB¥2-22707n (14) 

Letters 21.719(1980)) K «fc M 8 $ 4l fc * % * 
7$*M r tt£ £8 t g#Jj D N A£«fc«8(Applied 
Biosysteas* r 'U380B) £ # £ *X fc. £ 

f&Ztlt: D N Algtifc <t;Ltf50«M Tris • HC* 

(pH7. 6 ) x 10«H MgC £ % \ 5 ■Hi?"?-* X 7" -f r 
-A>fttf&2«H©AT P***T**« (50jJ) 
*"C?5:*© D N AfK©fc* ©#S (21paolea) ' & . 
6 •(JOT 4 # 'J * £ U*f- K**-*" (£«& 
fc*S£*t) #fcTT37T. 60^^a-T 4 Z £ 1Z ± 
*) 5 ' ft* yKia/;. 

±Seo y yBflsSftfc 2 *© D N Affl**t;« 
&££Hf (St 100 nl) lOOt ©*««: Ati, oi^T 

L/:2*«'j ygfltDNA^ptlC 19 7*7 * $ KC 
tt^iit-'RCC. SttDN AA<a*ii**lfcli*^ 

T$> * P IIC 19 7* 7 7. 5 KfcEcoR I7^8fft5' ;fc 

«© V ^Silj!$t5:iK:<tODNA'j^- 
;i*<t^. 1 «©pUC 19 DNA^^CtS?R20^ 



(50aM NaC£ , lOOaM Tris • HC* (pH7. 5 ) . 7 
■ H MgC £ i * 8 m (i ©EcoR I (i v*V'>'->) .) 
£37t, 605r&&*** £ itCcfc 0 , K fl tt 0 ? 
^-DNA^/;. d ©Efci8«*9'0t s 5 
lL«a»**7iSttfttfca -Iii0*38*f, 
f'J77A'* , Jtt*"A7r^-fl#ll (SAB 
ttcx-C^it ) *&DxTit60Af £ L. 37t. 60#*[ig 
Lfc, £ ©t8?££ 7 * y -;u&rl L + ftbtitzfr 

tt«ttttRl,Tfc©EfccJH^fc. 
R y y«fc$ tifcpuc 19*<* * - (30ng) i-> 

A (lOng) *2.8*{2[©T4 DMA V *' - * (*£«»> 
£#t;8t30;rf©£I&7S« t66»H Tris • HC* ( P H 
7. 6 ) x 6. 6 ■« MgC £ t % 10»M->" *• * X 7 -f > - 
iK 1 .n ATP) +T15t . 4 ttiQfeaittifl*.? 
n U'^fc, c: ©£fcift©i0*f £?S±ffi©;*; 

ii bib- i ft r * oc» ^fc. 

lg{t * VU ^ $ J* & (Handel . M. & Higa, A. . J. Mo I . 



Biol. ^1,159- 162 (1970)) K J; *5 ft fifc $ tl £ . & 
tt*»B < fc tfTB-1*) ©— tttftStt 
( ^ «S « it * . fctjltf^'iT (LB) tg ft ) £ 
HUttifcT 100te«*RL* OD 600 *<0. 6C«U 
T37t T«i -5 iSftt 1. 5 «f *5.000rp«, 5^i9 
/C» LTM® L fc. iti* 750/rf©50»« CaC £ , (C 
•JiffiLv *±C20#tt'RLfc8kia^«*:«k*)JftBL 
^• : »&nfctt** 100nf ©50-M CaC £ , C ^ H» 
^Ig2©D N A ^-*'5l&«*ani, tK± 

c40#]»{BLfc. 42t -c l #«iftLfc8k, l«e© 

L B«lfc*toJi,.37tT30#«iflUfc. C©-P^ 
0. 1 ««^25w/«£. 7^t'->'J y^ft'X-Cal M 
^tgife (5-7'a^-4-^an-3->f yPJ 
;p-^-D-^7^ V > V h V r r y 10 

g . NaC£ 8 8 . Oifco »%12 g * 7k 1 £ K & 
LpH*7.4CL/:t)0) ±C£*TL. 37tU:-?*fe 

-Ift^SSU:. *©*XlS«lA^.B**-a4r3 
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1. 5 t T«ffl l>. 

KDNA<0$-7*L//N'U—->9^^flt^ (Haniatls 
(^Molecular Cloning:A Laboratory Manual, 1982) 
C*$fT-»fc. il^nfc7'7X$ KDNA^iS 
fcf&JBSS? £ ( fc <t * UT EcoR I , Nao I , Hpa fl # £ 
©# A3 ttfc&ffc D N AE^JCtl tlZ>VZ!&&M 

jaK?j^^KT'5 t> © * pvu i . b«£ i . 

0. HADN A©****!'** ifi^JfctfADNA 
*afB»*7'7*$K*HSLfc. C © # A 

* h £ »13«p ^77 
-■>'DNACCHJ£*flii*. ->*-r * * •> £ (Sanger, 
F, Nlcklen, S R Cor 1 son. A . R. Proc . Na 1 1 . Acad. 
Sci.U.S.A.74. 5463- 1564 (1977)) C <fc -? T % $ \s 

phoA7* 7 X 5 K^ESt fc. 



HUB? 2-227070 (15) 

fe^g<3. r?XS KpUC-phoA-HSA-A©ft83 
($7-1 - 2 0) 

^1887^* 'J ll*^7r ^--fe* (phoA)4>£/^ 

5 KpUC-phoA-HSA-A£ & © HA C L T 82 L . 
t r JffcDNA? ^7')-( - ^^»/cHSAcONA £ 
t; £ o - V / gtli (HSA- 0 ) *><<>EcoR I i; Xba 

*T.£pUC 19 7* 7 X $ K © EcoR I t Xba I £ <D ~ £ 

#-**£^T*S££-ti:iflJft;L7'7* 5 KpUC- 
HSA-EX£«|& L fc. 

CO/nU'^b Ahal * -Sail 0 — IfflMfc 
KJ;04r^h*t>^(D77^> y h * Ml S U . 

A^y/^»012*@©Ly s S> 356 £ @ © 
Thr*Tt3-rt*. *»E#tHlil«7n. 
7 $ XA^ y * JT * 7 5^ **3^63 - Kt* 



EM*, *t^&$ U;77^^ ^ Y 2 7 ~ - 
^T^;iCJ:^tJS)(L^. D N AKH 

1 1 7 * 'J ft * A 7 r 9 - * © £> ^ * ^ ^ 7* * K 
|3-Kt« DNAK«i»*T* « AiC Hpa 
DRtfClaIW*fflIfiCJ;oT±r*tt«*»« 
JICC-45' ffiOgcWLjfc&IET&fc r fori! 7^7 
$yA^A^t©l*@07UHAs p * 6 
U*@©7$y&P h e*3-Kt«KW**t 
TH*. C ©7 i-;u**fc D N AEMC T 4 # 

>MUt**il b<0 pUC-HSA-EX^ h± t fc Aha 

m/ saii-««ftfti*B*L. $^;nc 

t>©©-*?PAT l53(Aaersha«tt33. Twigg, 
A.J.RtfSherratt.D.Nature 216-218. 1 980) 

© Cla 1 / Sal I ©±ffiftffc«9© 3 * 7 7 

^> y r <t?S£b* c: © 3 #*T4 dha>j 

«fc»)t*£**% 4fiftx.77*S KpAT-HSA-CX£ft 

fc. KlTltt n-/||7;u7*5> 

A©lii©73yKAs p*&llffi<D73/fl!! 



P h e£a-K*-*DNAK 

P AT-HSA-CX£EcoR 1 / Xba I TZIMIh IE 71? 
t r flU'/ft 7 fl*7 5 V A © As pi — Phe356 £ 3 - KT 
«DNAKM*ftt/'hi^3!i<D77^> y £ & 

-^HSA-fl ©^ ->^5feaB«l*3- Kt* 

cDNAtt, b h 5rcDNA 7 4 7 7 'i -< -*6»fc £ o 
- y >t g til (HSA I -A))*&rt*cDNAKM<Z>l»A* 
*l TV** EcoR i 7 7 / > ^h£!Hiatx PUC 187* 
7 * S K©EcoR I ht:}f At iCiKl^Oli 

ft * 7*7 * 5 KpUC-HSA-1 * K £ o - r- y ^ L fc. 
:nC^*)HSA.A © 358* 1 07 e 

A; £38© 585* @©Le u * 3 - K 
L v $iiC3' «©*HKfll«6235 ^ K* 
*t; Xba I /Hind e © - firHAfe^nS Lfc. c 

*l*pAT-HSA-CXJ; ♦)"'{» EcoR 1 / Xba I ~%mit 
ft&O'pUC 18 ©EcoR I /HindlD njlfllftft© ^ $ 
^§ U7 y PS y Y tm-VXii DNA»J # — •£ (Z J; 
») ilttSlS*«f /fc&IEfcfc Hill vfl 7 ii/ ^ 5 y 
A ©cDNA^*^ £t/!B& X 7 7 X 5 KpUC-HSA-CH 
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*Urfc. 

j£$IE&fc h for* 7 ;i/7" $ yAo^TUSE' 
?H*3- l-'f 5 cDNA© £ S K 5!l& fcl £ t57 5 

J5Sc$IE# t. h /l/y* n ©cDNAfcphoA •> 

/:Mi>^r?*K£3-KT*.DNAK?iJ<hiItS* 
* fci&Ks pUC-HSA-CH£BcoR I / Cla I "C WK L * 

4ruM^o77//y ^Pfx, eft* 

P UC-phoA£EcoR I / Msp I (Hpa fl <h E Ci28E?(l 

*$j©i-f *) ©-Sr8ttK^0#<i>*l*'h£^# 
07 ? ? / V Y ttA DNA'J #--fe:£ 

Cutlet 9««*ftfcr*X ^ KpUC-phoA 
-HSA- At*. 217 5 J BE*^ £ /£ £ phoA *> ^ * n,-S7'. 
*K#&£bfcfiKj?>iIE&fc h toft 7 ^ 7' $ y A * 

- v it * ft fc . 

^JLfflJL 7*5*$ KpAT- trp-phoA-HSA-A©ttS3 

IE & t h ifo ft 7 ^ 7* $ ^AOffe^r^ VP 
P AT-phoA-HSA-A£ & ©&C L T i& /£ t fc. t r p 



?55B¥2-22707H (16) 

l^T phoA- HSA- AcDNA ©ffe^/fj £ ^ -£ ft 53. 
L/C. COJ;? 9-t LT ttW^lf Ph-TNP 

(lkehara*bx Che. . Pha r ■ . Bu 1 1 e t i n EPRII40 & 
* . C ft tipBR322^ 0 * - K t r p .7 o qe - * - 
itrpLCD S DE?(I;t><$Ai* ftT * © T & S . 

*3B»T * *S££ ttpBR3220»S3® : §&?!]£ 
LT ftjfc U fc,pAT153 (A»ersha» Twigg. A. J. and 
Sherratt.D. Nature 283 .216-218(1980)) £ & * 

t l tz ii & x. r 7 x s ir * « ffl r * i <fc ^ . w *. 

tfph • TNF ±0 t r p r D qt - ^ -/trpLSOK^O 
£<£t; Pst I / Cla I © ~ mffiitV)* pAT153©|5j 
t;Kf£©*fi£*K * Z -WLffiitlZ & *) £.Vtz±& 

£ft*. d -5 OTfttfc* ftfcpAT-trp *< * - £ 
S DKM©T«G 4 Cla I J2 fHUi *C 

A * U > 7-** I $^ffl$*T8i!)TT§/:I0( 
ttDN A$ Sal 1 TiBfcOfc. ZZt'&btLZ± 



§ ^#©7 v ^> V r % phoA - HSA - AcDNA £ © }£ IX 

— # P UC-phoA-HSA-A£EcoR I /Hind SI *C — 

(pho A- HSA- AcDNA E ?1j £ ^ t; ) £ pATl 53 © EcoR [ 
/Hind ID ©— S-iflfllfc© iB*ft^*fi)75^> 
yhitt^Uffl»JLr5^5 KpAT-phoA-HSA*» 
fc. Cn^EcoRI-Ci^tTliWDNAil/: 
«*ttffl D N A * ¥ > 5 - I » $ *T5l£98 
©-*«©#*«**:»* Sa 1 I ? ffl WTL * 3 
© 7 v ^ > ^ h £phoA-HSA- A cDNA $ £ &* 8P 
»iL"Cl»RLfc. Z®7 7 ? > V r £ ft ft © 
pAT-trp '<^^-*^©77^/ t * htlteOIB 
Ift^m? KpAT-trp-phoA-HSA-A$Vrfc. 

c ©lata^r? * $ k£*uibhbioi 

C600#£$AL. RKKcttttls. coli HBlOKpAT 
• trp-phoA-HSA-A) & t/C600(pAT- trp- phoA- HSA- A) 
£ » fc . 

Z©^B^©iE^t h Ifil tt T /l^ 7" % y A * 3 — K 

r -scona* iiinsr? ^ 5 r pAT-trp-phoA 



-HSA-A* ^ AHB®C600(pAT- trp- pho A- HSA - A) 

Sm9874-t(FER« P-9874) £ LTSFSfc^ftfc* 

^ 1 B tt . * % ^ © t. m ^-^ 7 -;u 7" 5 v 8S £ 
3-rt« D N A©rt«et(123)^^Ala(lSl)£3 
- KT *^*D N A ©££K?iJ&tf S7 S 

2 Bittx cDNA ^ d — y X gtli (HSA- I ) A* 
* $ KpUC-HSA- I fctfpSAL D © It Jft iS H £ ^ 

^3011. iSSCJtST 1 ?^ K pAT - trp* 
phoA-SAL U ©ItMiSli*^ f * 

»4 B y 7 ^ 5 KpAT-trp-phoA-SALD 

^ 5 B tt. cDNA© 7s $ y - - y tci^ffi U 3 

affl©rn^y©fiSE?ij*^r.- 

m6Bti. ^©Jfe*©^^ 7. 5K©**»8i: 
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T <& cDNA (HSAcDNA) . & C Z © cDN A © if /£ £ {$ 
JflSttfc. 3 ' 3 - V f *cDKA(HSA-IA) 

&tf5' 3 - KT *cDNA (HSA- D ) © $ 

*8-lBa-JI8-3Bltt. C © 8 ^ © IE # t 
r JtUffi 7 ^7 $ yA©£fc£:J- K ■** ScDNA©£ 

skm*«*. h*. 75;s i52*^&7iyaa 

303* T© ( )rt©KWtt**9l©tr-]|jLjj|7 
^7'! vJifi9K)i-0C-*«lS!07 WBIEjfl 

& 9 EM* 7' 7 * $ KpUC-phoA-.HSA &tfpAT- 
trp- P hoA-»HSA © ft 33 © iS ?f £ ?K T . 

»10Bltt7*7 * 5 KpUC- tHSA&tfpAT- trp- tHSA 

©ft 9a©i§*i*^f . 

XlUgM*?? * 5 K pAT- trp- phoA - tHSA © ft 3S! 

©ifiif 

^12HE!li. 7" v KpAT-trp-phoA-«HSA(U — 



WGn 3 F 2-22707H (17) 

V 4 ) . pAT- trp- tHSA < U — y 2 ). * • & pAT- 
trp-phoA - tHSA ^£©£#£/£fej© 

s d s - # u 7 ^ y ;i/ 7 $ k y ;u u & & ud m t $> 

T s * * * »J 5 -** B 194.000 ) . $ :> Jfli 

ft 7 Jb 7' 5 V ( # ? 1 67 . 000 ) . * 7' $ y 
(#*f43. 000) . £6S(Jlft;k£g*£ (#*S30,000 ) . 
^IMjr^Ott^ - (#^§20.000 ) , 
HuXf 7 9 t 7 fry* $ V ( tfT- S 14.400 ) 
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Bam HI 

GA TCC ATC TCC ACC GCT TTC CAC CAC 
C TAC ACC TGC CCA AAC CTG CTC 
Met Cys Thr Ala Phe His Asp 
(123) 



AAC GAA .GAA ACC TTC CTG AAA AAA 
TTG CTT CTT TGC AAG CAC TTT TTT 
Aen Glu Glu Thr Phc Leu Lyt Lys 



TAC CTG TAC GAA ATC GCT CGT CCT CAC 
ATC GAC ATC CTT TAG CGA GCA CCA CTG 
Tyr Leu Tyr Glu He Ala Arg Arg Hla 



Hpa II 

CCG TAC TTC TAC CCT QCG C 

GGC ATG AAG ATG CGA GGClCTT GAC GAC AAG AAC C 
Pro Tyr Phe Tyr Ala Pro | Glu Leu Leu Phe Phe Ala 
(151) 
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HSA -1 5' -AAGGGAAAT AAAGGT TAG CC ACT TC AT TGTGCCAAAGGC ~ 3 



HSA -2 S'-AAGGTCCGCCCTGTCATCAGCACATTCAAGC AGATCTCC - 3' 
Giy248~Leu260c*g 



HSA -3 5' — T AG AT GT T AT AAGCCT AAGGC AGCT T G ACT T GC AGC A AC - 3' 
Vafi576~Leu585-~3'#HIR«*Cffl*i?feiattt 
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Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu asn Phe Lys Ala Leu Val Leu He 
GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT 

50 

Ala Phe Ala Gin Tyr Leu Gin Gin Cys, Pro Phe Glu Asp His Val Lys . Leu Val Asn Glu Val Thr Glu Phe Ala 
GCC TTT GCT CAG TAT CTT CAC CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT GCA 



Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys 
AAA ACA TGT GTT GCT GAT GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC 

100 

Thr Val Ala Thr Leu Arg' Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu 
ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA CCT GAG AGA AAT GAA 



Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr 
TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT 

150 

Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu lie Ala Arg Arg His Pro Tyr Phe Tyr 
GCT TTT CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC AGA AGA CAT CCT TAC TTT TAT 



Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 
GCC CCG GAA CTC CTT TTC TTT GCT AAA AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 

200 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys 
CCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAG TGT 



-615- 



Wffl¥ 2-22707!) (22) 



Ala Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe Pro Lys 
GCC AGT CTC CAA AAA TTT GGA GAA AGA GCT TTC AAA GCA TGG GCA GTA GCT CGC CTG AGC CAG AGA TTT CCC AAA 

250 

Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu 
GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG AC A GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG 

Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser He Ser Ser Lys Leu 
CTT GAA TGT GCT GAT GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAA GAT TCG ATC TCC AGT AAA CTG 

300 

Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala 
AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT 

Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val 
GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT GCT GAG GCA AAG GAT GTC 

350 

Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala 
TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAG TCT GTC GTG CTG CTG CTG AGA CTT GCC 

Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp 
AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT GAA .TGC TAT GCC AAA GTG TTC GAT 

400 

Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu lie Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
GAA TTT AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAT TGT GAG CTT TTT GAG CAG CTT GGA GAG 



$8-21 



Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG 

450 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 
GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA 

Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys 
GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA 

500 

Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys 
TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA 

Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys 
GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA 

550 

Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp 
CAA ACT GCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT 

Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 
TTC GCA GCT TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu End 
GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 
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